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AUTHORS: __ Basov, Ne Gey Orayevekiy, A+ N- 
re OR 


PITLE: Emission of molecules in a mixed energy state 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, ve» 42; 
: now 6, 1962) 152991535 


TEXT: A double resonator molecule generator is investigated. It is shown ria 

that a molecular current polarized by a monochromatic emission excites & oe 
llation in a resonator on which it is incident. The 

frequency 0 ney of the polarized — 

emission. A chang ects only 

the amplitude and phase of t 

fhe emission: with frequencies diffe 

ig incoherent. Therefore it ig not necessary to tak a 

coherence into account while calculating the noise produced in quantun eee: 

generators and amplifiers by spontaneous emission. If the polarized 

emission is not monochromatio. the response of the resonator is also not - 

monochromatic for small intengities. The spectrum of the response affects 
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Increasing the power of a ruby~type quantum pulse optical maser 
by resonator Q-fagtor modulation. Zhur. eksp. 4 teor. fiz. “43 
10012353-355 J1 '62, (MIRA 15:9) 
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AUTHORS: Basov, N. G., Harkin, Ye. P., Mash, D. I. 
TITLE: Some characteristids of neon-helium quantum generator 


PERIODICAL: Zhurnal ek sperimental'noy i teoraticheskoy fiziki, v. 43, 
ns. 3(9), 1962, 1116-1117 


The quantum generator shown in the figure is described. This 
Oferates on the principle of A. Javan (Phys. Rev. Lett., 3, 87, 1959; 6, 
106, 1961). The discharge in the eas mixture is excited by.a 70-Mc 
generator by way of external electrodes. Interference mirrors with a high 
coefficient of reflection are used. They consist of 13 quarter-wave ZnS 
films and cryolite. The mirror backings were optical fused quartz with a 
transmission factor of ab ut 1 %& for 11,530 & waves. Power and angular 
dependence of the 11,530 2 emission were measured. The beam divergence was 
about One angular minute and the power about 6.2 mx. The latter remained 

' virtually constant throughout the range of the neon-to-heliun partial 
pressure, ratios of 1:10-1:4 but decreased When the neon partial pressure Was 
further increased. There is 1 figure. : 
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accessron NR: AT3012118 8/2504/63/021/000/0176/0199 |. 
AUTHORS ; Basov, N. Go; Zuyev, V. &.; Svidzinskiy,, K. K. EN, 
TITLE: Maser using a beam of ND, molecules - 7 . . 
~ » SOURCE: AN SSSR. Fisicheskiy institut. Trudy*®, v. 21, 1963, 176-199 | 


TOPIC TAGS: ND. maser, maser power output, maser frequency stabil~ - 


_ ity, maser absolute stability, microwave band maser, signal to noise. | 
~ vatio raise 


ierister! mete mencoep +t ane 


: ABSTRACT: The purpose of the investigation was to ascertain the 
- feasibility of a maser using the inversion transitions in a beam of | 
_ heavy~hydrogen ammonia ND,. and resulted in the construction of an 


, Operating- model of such a maser generating approximately 10724 W at 
_ 1656.18 Me (line J = 6, K = 6 of the ND, inversion spectrum). The | 


absolute frequency stability is of the order of 107°. the calculae 77) 
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eel 


Te ree ate neat eee it a 


OY Oe Ae een ee a oe 


Se ee ae eee ee Seen eeer anaes 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1 


j ais ee A F acre en 


; ACCESSION NR: AT3012118 


; tions proving the feasibility of the maser are presented and include 
| proof that self-excitation can be attained with sensible maser para= 
meters and a calculation of the hyperfine structure of the inversion | 
spectrum of ND, - In addition to estimating the absolute stability 


replacing yi4 with yi5 are also considered. ‘The measurement: results | 


agree well with the calculated data. The power yield of the ND 


maser is approximately one-hundredth that of the NH, maser, but the 


,Sensitivity of microwave receivers at 1600 Mc is much higher than f 
‘| that at 24,000 Mc, so that detection of an ND, maser signal entails | 


no more difficulty than that of an NH, maser. The signal/noise ratio --~ 


exceeded 100 at 10712 W. The resonator used had a diameter of 14 em’ 
and a beam length 1.2--1,5 meters, compared with 1 and 20--30 cm 
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respectively for the NH, maser. The entire apparatus (without aif- aa 


fusion pump) measured 1.5 x 0.5 x 0.5 meters and weighed 150 kg, Cees 
but further reduction in size and weight is expected. “In conclu- | ee ig 
' sion the authors thank A. M. Prokhorov for a useful discussion. S 
‘Oxig. art. has: 17 figures, 14 formulas, and 2 tables. 
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‘rma: ‘Tranetornation of: strong wonochrouatie 7 radiation into eleotite current 
wee ~ SOURCE: Pirtke tverdogo. tole, Ye 5s no. 8, 1963) 2584-2986 


2 AUTHOR: Bevo He Gui ' He Go3 Krokhin, 0, Le Dm Soe et Pol 


‘TOPIC TAGS: "semiconductor ‘Vaser, ‘Lightetb-electricity conversion,: ‘vaentotias 
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au - AROTRACT: Tt 4s sh that strong monochromatic raiakion oak ba penvacked” 
into electric current/yin ean inhomogeneous peien semiconductor with preners age 
degenerate p and n regions, Space-coherent monochromatic radiation 18 focused 
on the semiconductor, producing electron-hole pairs. In this case the chemical 
potential in the electron region of the semiconductor (%_) will coincide with = 
the Fermi quasi-level of electrons in the 1 region (,), and the chemical pow === 
- tential in the hole region “tes will coincide with the Fermi quasi-level of the 9; 
holes in the i region Me. combination current can be made small if : 
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gone, respectively, and T is the temperature of the semple, These conditions © | f 7 
require strong degeneracy of the.n and p regions. The potential difference - aos 
across the sample will then be nu/e, when current is produced, the absorption f 
factor is a function of the current and the number of quanta absorbed per unit a 
time becomes (Rav + (I/e), where I is the current and V the volume in which. + ie 
' yecowbination occurs, The expression RAV includes recombination in the 1 region | 


as vell as the recombination current, The efficiency factor 7, 1.¢., the ratio” e a. Nia 
; of the power at the load R,. to oo eed equals. eg ps eaststa Sean OLE 
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1S pepion), The efficiency can approach unity. Strongly doped regions forma’ _— 
-s eae along which the radiation is propagated. Dimensicns of the i region 
|. ghowld be selected so as to ensure full ebsorption of the raiiation. Another .— . 
_ possibility lies in the utilization of the coherence of the emission to create nis 
@m optical oscillator analogous to a semiconductor oaciliator. - aan 
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AUTHOR: 
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TITLE: Some characteristics of the Ne and He laser for A = 3,39 +) 
vg J 


Basov, N.G.3 Markin, Ye. P.; Nikitin, V. V 
; fy a i at 
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SOURCE: Radiotekhnika Perekerenthay Va 8s no. 12,1 1963, 2084-2086 


TOPIC TAGS: laser, gas “ieser, pumping power, neon ‘hdlium laser 
t as | 
ABSTRACT: The Physics Institute AN SSSR has investigated the relation- 
ship between the output power of the neon-helium laser and its various 
parameters, i.e., the diameter and form ‘of discharge’ tubes, discharge 
duration, mixture pressure Pumping power, and transmission coefficient 
of the mirrors with metallic and dielectiric coating for the most in- 
tensive spectrum line (Ne3S,-3P,,A = 3.39 yw). Grapsiof output power 
Gin millivolts across the measuring photoconductive cell) as a func- 
tion of pumping power were plotted for various pressures in the dis- 
charge-tube. The discharge length was 0.9 m. Maximum output power 
was obtained with a pumping power of 100 '‘w and a pressure of roughly 
1.2 mm Hg. The diameter‘of: the generated light spot was equal to that 
ce the paperenee tube. Variation in Ne:and He mixture pressure in 

mt . 4 
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ae 


the tube from 0.3 to 6 mm Hg did not disturb the stable operation of 
the generator. Generation cutoff occurred at a pressure of about 

& mm Hg. The optimum diameter of the tube was fpund to be 12 mm at 
X= 3.39 u. Output power depended only slightly on the change of 
pressure within the range 0.9--1.4 mm Hg and increased linearly with: 
the length of the discharge. Output power oscillations were detected 
during nonalignment of the mirrors. Some 100 maxima were observed 
during shifts of the mirror #1°. The relationship between output 
power and mirror transmission coefficient was investigated for co- 
efficients of 2, 30, and 50%. The highest power was observed at 302, 
After the addition of some spectrally pure Xe to the Ne-He mixture, 
simultaneous generation at wavelengths of 1.52, 2.02, 2.60, 3.10, 3.36, 
3.39, and 3.50 u was obsérved. With the Xe-He mixture, the following 
wavelengths were obtained: 2.02, 2.60, 3.10, 3.36, and 3.50 uy. Orig. 
art. has: 2 figures. ; 


ASSOCIATION: Fizicheskiy institut im. P. N, Lebedeva AN SSSR (Physics 
Institute, AN SSSR) : 
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Output power of a neon=helium laser as a function of various 

parameters, Opt. i spektr. 15 no.33436-438 S '63, 

(MIRA 16:10) 
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Recombination Juminescdlige of Ada and Ge following excitation by fast 
electrons. Zhur, ekap. i teor, fiz. 44 Bee eee Mr 163. 
(MIRA 16:3) 
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ransition probabilities, The o by equations. jj |. 

Amixture of para= and’ ortho-hydrogerllis ‘Proposed as a concrete example; ae 

molecules of the "symmetrical cone" type can be used as well. The abrupt . Ae ie { 
.. temperature change required may be produced by rapid chemical reactions or by . A fe oes oe 
Shock waves, Orig. art. has: 1 figure and 12 fie Pe Sera es 


equations, © : 
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Molecular generator with resonators connected in series, Zhur. 
eksp. i teor. fiz. 45 no.6:1768-1777 D '63. (MIRA 17:2) 


l. Fizicheskiy institut imeni Lebedeva AN SSSR. 
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'* -EXCITATION OF RECOMBINATION, EMISSION BY MEANS OF A LASER 
(USSR) j 


Basov, N. G., L. M. Lisitsyn, and B. D. Osipov. IN: Akademiya nauk SSSR. 
oklady, v. 149, no. 3, 21 Mar 1963, 561-562. S/020/63/149/003/009/028 


experimental study of recombination emission in germanium, silicgn, and 
gallium arsenide at various temperatures employs a ruby laser (6934 A) to ob- 

_ tain high excitation levels. Samples of n-type germanium with a resistivity of 

. 40 ohm-cm and a diffusion length of 1.5 mm in the shape of a "Weierstrass 
sphere" 8 mm in diameter were excited by light pulses with a duration of 
200 p sec and a density of 10¢w/cm2, A spectrometer with a lead sulfide 
indicator (100 1) sec time constant) was used to analyze the recombination emis- 


sion pulses. The Signal was amplified by a broadband amplifier and registered 
by a dual-beam oscillograph. Laser output was monitored by a photomultiplier. 
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. EXCITATION OF RECOMBINATION [Cont'd] 8/020/63/149/003/009/028 


The results show that the intensity of recombination emission at the tem , 
ture of liquid nitrogen is "two orders" greater than at room temperat ae 
. at the temperature of liquid helium 2 to 3 times greater than at he pia es a 
of liquid: nitrogen. “Analogous results were obtained for silicon‘and aii ai 
- arsenide. It is proposed that laser pulses of 10-7 sec be used for further ihe 


' vestigations of recombination processes.. i [Bb! 
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“Excitation of the semiconducting quantum oscillator by a beam of fast electrons." 


paper presented at the Symp on Radiative Recombination in Semiccnductors, Paris 
27-28 Jul 64. {Intl Conf on Semiconductor Phy>ics] 
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1. Chlen-korrespondent AN SSSR (for Baacv). 
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TOPIC TAGS: semiconductor, quantum generator 


aes This is a sumnary of the development and uses of such generators. 

Special emphasis ia placed on the application to comm munication.) Information may 
even now ohn tranumitted to distances of tena of lieht years. The high directivity 
and the ability to foun ung are pointed cut. The author discusses the adven tages 
of very smal. eet i : yuan Lum Ra uae Much of 


ae Joel OY es 
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quency. Semiconductor materials that have proved successful as quantum jai 
are listed with thei» radiation wavelenetha and with their opernting temperatures. 
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Special emphasis ia placed on the work accomplished at the Fizioheskiy institut in. 
P, Lebede vhysical Institute) and the Fiziko-tekhnicheskiy inatitut im. Al P. 
(Physical and Technical institute). The author discusses a new type of semi- 
conducter quantum senerator developed at the first of these institutes (during the 
perupd '96'-!964): a senerator excited by a beam of high-speed electronu. This 
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TITLE: Bone special features of information transmiesion and recep- 
ition by means pf Lacarccagiilstors and anplifiers 


| source: Ra@iotekhnikea 1 elektronika, v. 9, no. 9, 1964, 1660-1686 


| porte TAGS: laser, multichannel communicat aser bean, 
‘traveling wave laser, image anplifier y, 
ws , 
ABSTRACT: Some basic properties of multichannel communication lines 
lusing the time ahd space coherence of the radic emission of ea iaser 
, oscillator concurrently are studied. The information is transmitted 
by irradiating an object of variable transparency with a laser bean. 
The authors demonstrated that the transmission capacity of such & 
—é : ng valve yielded by the 
of gignel-$o-nots. 
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The authors note that, for the purpose of simplifying the receiver 
' of a multichannel communication line, it is possible to utilize space -. 
’ quantization of transparency functions with limited diffraction 
, spectra. Orig. art. bas: 7 figures and 8 formulas. 
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TITIE: Optical excitation of semiconductors : 
SOURCE: Zhe chepors 1 teor. fit., ve 16, now §, 1964, 1508-1510 


TOPIC TAGS: laser, semiconductor laser, monochromatic radiation, coherent 
' rediatioh, recoubination radiation, optical pumping, optical excitatia, 
_ vesonant cavity : 


i ABSTRACT: Excitation of semiconductors by monochromatic radiation with a fré« 
_' Qnency slightly higher than that of the edge of the intrinsic absorption band 
_ is investigated theoretically. A battery of independent p-n jvumction lasers 
' ds suggested os the excitation source of incoherent mmochranatic radiation. 
' It is pointed out that when the intensity of incident radiation is high, the sua 
* He + Kp of Fermi quasi-levels for electrons and holes approaches the energy of 
incideat photons tla. For sane frequency band such that Tw<p, + Mp population 
' inversion is achieved and oscillation may became possible. An expression for 
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-: the minimuy intensity of incident radiation J; 

Ee min necessary to reach the 

; Mhreshola for fie + Wp Corresponding to the oscillation threshold is derived. 

It is shown that when oscillation occ e + Rp Temains constant for awide - 
| range ct Jy Inine At a very high intensity of radiation (JJmin), when em- |” 
| Sideveble heating of electron-hole gas takes place, the system becomes & highly | - 
verter erent as 
cla rhe into coherent radiation, with aeicieney mites [he 
ching 1004 . i 
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‘TOPIC TAGS: laser, seniconasctor laser, cadmium sulfide, reconbina- 
tiem radiation, coherent Light 
‘ABSTRACT: The present paper is ean expanded version of an earlier 
article (Basev, BE. G., G. ¥. Bogdanke rich, A.-G. Devyatkoyv., —Sacitetion ~— 

[OY @ semicenductor iaser by a fast electron bedm. AH SSER; ‘“Doklady,: — 
-W. 155, mo. 4, 166%, 783) whtek reported successful development of ° 
‘the first electron-beam pemped semiconductor laser. The following 
additicoal dste were provided in this paper: fhe 2 x 1.5 mm? faces 
of the J-mum Long sample were made parallel and carefully polished. 

The duration of the electron beam pulse from an electron gun was 2.55 
and sot 2) gp && Was £ePerted im the earlier paper. The electron bean 
wee azcelerated te ezergies on the order of 200 kev ina eylindrical 
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“warled : 


wavelengths of 5035, &946 ana bf91 & vere observed at high current 
Gensities. The fntensity variation cf the emission line at 4966 & 
With the current density is shown in Pig. 1 of the Enclosure and a 


simultanzous narrowing of the spectral line fror 35 to 7 8 is shown in 
Pig. 2. Grig. ert. bes: 2 figures. 
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AUTHOR: Poe GimctlenGes—Ambartoumy an, R. Vig Zuyev, V. S.; Kryukov, 


P. G.; Stoylov, Yu. Yu. 


TITLE: Q-switched Laser) B 


; SOURCES Zhurnal eksperimentaltnay i teoreticheskoy fiziki, v. 47, 
-iMO0-4, 1964, 2595-1597 -- > - n ; = ae 


TOPIC TAGS: laser, ruby 
“tLaser lak < 


oucentra tical-fiash—lanp-was 


2 al - rs Cy 
texrgized by an 8<kv, 300-uf power supply and produced a 700-Usec pulse, 
‘The Kerr cell was energized by a 0.Seusec pulse, whose rise time was 

5 nanoseconds, 500 usec after ignition of the flash lamp. The laser 

then emitted a single pulse with an energy of 1.8 joules. The addi- 

tion of a second ruby laser as an amplifier produced an output pulse 
of 8 joules having a steeper form. Orig. art. has: 2 figures, 
Card l/y 
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Some special features of transmfesion and reception of information 
using masers and lasers, Radiotekh, i elektron, 9 no.931680-1686 §S 
(NIRA 17:10) 
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_ TITLE: The possibility of determining relaxation ‘rates by means of a hydrogen. 
atom beam maser 


ete Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 47, no. 6, 1964, 
23214 ~2316 


TOPIC TAGS; maser, hydrogen beam maser, relaxation rate 


ABSTRACT: The authors present some characteristics obtained at FLAN with'a 
hydrogen atom beam maser (A = 22 em) and show how a study of these characteristics 
can de used to deduce the reloxation rates of various processes that lead to the 
loss of active atoms (escape of active particles from the vessel, 
relaxation due to magnetic field { 
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/ 
by plotting the output power of an operating maser against the intensity of the activeaton 
beam. This yields the constant characterizing the relaxation due to collision 
of two hydrogen atoms with spin exchange. The value obtained was in the range 
(1—6) x 10-10 em3/sec/particle, which agreed with published data. A value of 
2 sec~l, obtained for %p by plotting the resonance curve of the cavity and 
using 4 formula for the frequency pulling of the maser by the gener- 
ator is ingood agreement with the value obtained from the stimulated~emission 
oscillogram. Orig. art. has: 3 figures and 1 formla. 
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TITLEs Excitation of « semiconductor laser by a fast electron bean | 
i 
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TOPIC TAGS: laser, semiconductor laser, junction laser, electron 
beam laser, cadmium sulfide laser . 


ABSTRACT: This article reports the first successful results of i 
experiments in which stimulated emission of radiation was achieved | 
from CdS monocrystals in pulsed operation by means of an electron gest = 
beam. Intense radiation in the green part of the spectrum (A=4966A) : 
was observed during irradiation of CdS monocrystal, placed in a 
heliun cryostat, by a beam of %200 Kev electrons, The intensity of 
fluorescence increased sharply with current density. A three-fold 
increase of the current density above the threshold resulted in ae 
a twoworder increase in the intensity of radiation and a simultaneous 
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SOURCE: AN SSSR. Doklady*, v, 155, no. 4, 1964, 783 
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warrowing of the emission line from 35 to 7 A.. The threshold current 
was observed to depend strongly on the quality of the crystals used,: 
The duration of the current pulses was 2 ysee and the trepétition : 
frequency was several tens of cps< At small current densities, the . 
duration of emission after the end of the pulse was 2 usec. At the : 
maximum current densities, the light pulse was synchronous with the i 

pulse, . 4 ‘ ; j 
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TITLE: Regenerative laser 4s 
SOURCE: AN SSSR. Doklady*, v, 157, no. 5, 1964, 1084-1087 


unidirectiona’ laser, traveling wave laser, laser gain 


ABSTRACT: An optical anplifying system is presented, consisting of 
a Q-switching ruby laser driving a unidirectional amplifier laser. 
The Q-awitch of the signal source wan provided to determine properly | 
the shape, length, power, and time reference of the driving pulse. 
The unidirectional feature of the driven laser, achieved by a third 
mirror taking the return path outside the ruby rod, renders the 
threshold adjustment of the system lees critical and sakes it sasier 
to reach stable gain. Furthermore, the onidirectional system allows | _ 


| 
| 
TOPIC TAGS: laser, ruby laser, regenerative laser, laser seal 
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TOPIC TAGS: awe ap lifier, neodymium glass amplifier, traveling wave amplifier, 
neodymium glass laser, amplifier response : 


laser amplifier. The block diagram of a setup used for the measurement of the am- | : 
plifier response is shown in Fig. 1 of the Enclosure. A neodymium-glass laser with | 


Q-switching was used as an exciter. The laser output was transmitted through the 


[PReodols te T, where it was focused and subsequently converged on an object with vars 


jiable transparency. After passage through the-theodolite the angular divergence of the: 
jbeam was smaller than the angular diffraction at the input and output apertures of 
the amplifier. The beam from the theodolite was attenuated by neutral filters which 


were precalibrated to the laser wavelength (1.06 mi). After passage through an | 

| object, one~half of the beam was separated by a 50% mirror and photographed. The 

| {other half was passed through a neodymium-glass amplifier and was also photographed. 
| Care r 
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| ABSTRACT :__. Data_are_presented- on—the--experimental--investigation-of -a neodymiun=glesd ey : . ‘ 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1 


"E 38928-65 
ACCESSION HR:” 


le_procéssed photographs -unlike-the-ruby—amplifier, the neodymiui=glass 
“jamplifier is capable of hf. amplification of the image of a laser-illuminated object. 
|The amplifier response wes computed theoretically and measured experimentally by 

j means of a two-beam oscillograph, as a function of the area of the amplifier output 
,aperture and the magnitude of the solid angle of the recorder. The experimental 

| Value of the response of a neodymium-glass amplifier was 1.7 x 107° w. This value is 
jclose to the theoretical limit of 1.2 x 1076 w for a transmission band of 6 x 10 eps. 


Orig. art. has: 4 figures and 12 foraules. [YK]. 
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Fig. 1. Block diagram of the setup for the measurement 
of amplifier response 


AKT ~ Autocollimator; OKG - laser with modulated Q; 
T ~ theodolite; F - precalibrated. filters; D, Dy - dia- 
phragms; P - plane-parallel glass layer; OKU - laser 


amplifier; L, and by - confocal lens (F ~ 6 cm); 


FEU-1 ~ control: photomultiplier; FEU-2 < recorder; 
DO - two-bean oscillograph, . 
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TITLE: Synchronization of oscillations in a semiconductor laser with {: 
several p-n junctions 3S hs. 


SOURCE: Fizika tverdogo tela, v. 7, no. 1, 1965, 337-339 


TOPIC TAGS: laser, semiconductor laser, p n junction, stimulated 
emission, laser action, mode, resonator cavity, cavity resonator, 
standing mode 


ABSTRACT: A theoretical analysis is conducted of the mode of ‘operation eae 
of an injection laser consisting of an array of p-n junctions in which ta 
oscillations are synchronized in order to obtain larger power output 
and better directionality of laser emission. An electrodynamic model 
of a pen junction as a dielectric waveguide with a low critical fre- 
quency in which there are only the lowest order standing waves Eoo 

and Hog is usad in deriving a formula for the internal coupling of the 
junction due to the penetration of the field. An expression is also 
oo for the external diffraction coupling coefficiant by a method 
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ACCESSION NR: AP5063477 / 
developed by N. G. Basov et al which is described in 4 paper yet to be 
published, Externel diffraction coupling of p-n junctions is obtained 
by making a hole in the face of the semiconductor and using an external 
mirror, ‘ihe criteria for stability of the synchronized mode of oper- 
tion sre obtained by snalyzing the oscillation equations of a system 
similar to that of two interacting lasers, Numerical estimates for a 
typical p-n junction show that synchronization of oscillations is more 
favorable in the case of external coupling. Orig. art. has: 5 forme 
vlas and 2 figures. {cs} 
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TITLE: A semiconductor GaAs, _,P, junction laser 4? 


| SouURCE: Fizika tverdogo tela, v. 7, no. 6, 1965, 1902-1904 


TOPIC TAGS: laser, semiconductor laser, junction laser, injection laser, stin- 
ulated emission, gallium arsenide, gallium phosphide 
oie gg racer 

ABSTRACT: A Gahso | Aer puisea: injection laser operating at 77K is described. 

| The monoerystalline solid solution of GaAs, 85Po. 15 was prepared by epitaxial growth 
., (sandwich method). The p-n junction was formed at a deptn of 26 y by diffusing zinc 
iat @50C for 2.5 hr into a polighed 6.5 up thick wafer of GaAsy, 85 Poll Coherent 

‘ emission was observed at 7420 A at a threshold current density of $800 amp/cm? . 

A high resolution spectrum of laser emission showed mujt imode oscillations similar 
“to those of GaAs injection lasers. The high threshold’ current density was attri- 

puted to optical inhomogeneity of the epitaxial film. \b dimensions of the laser, 
‘pulse curation, and repetition rate ere not given. Orig. art. has: 2 figures. 
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Fresnel number 2.5 are presented graphically, and those for other 
Fresnel mumbers are said to be similar. The coupling decreases so 


| rapidly with increasing separation that in the case of many resonators 


it is only necessary to consider the coupling between nearest neigh- 


-pors. Conditions for the stability of diffraction coupled lasers are 


deduced from the equations of A.N.Orayevskiy (Radiotekhnika 1 elek- 
tronika 4,718,1959) and V.M.Fayn (ZhETF 33,945,1957) by the method of 
Yan Ger Pol, At some separations the stability conditions for both 
TEM 99 and bg? oscillations are simuliansously satisfied. Tho pre- 
sent calculations do not show which is stable this case. If reso- 


nators with Fresnel number 2.5 are separated by less than 4% of the 
| width of the mirror, the TEMp90 mode will be stable provided their 


lengths do not diffar by more than approximately 2% of the wavelength. 
Orig.art.has: 23 formules and 2 figurss. 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1 


_ L 54772-65 
| ACCESSION NR: AP5016635— 


ASSOCIATION: none 
SUBMITTED: 24Aug64- —s—t«s ENCL: 00 ‘ SUB CODE: E¢, EM! 
NR REF S0V¥: 016 OTHER: 008 


A tet re a ‘- eres a - ~: : - 
Sd sae Aa mee, GaSe ogy ae 


@ 
- i 


Sages Aa 
: 
Sie bees 
_| Reem es 
ae eT a 5 
er F 
ae aEaal EE Tkay DERES-EEPLERLUREY FLADGe ete Poretaenaree sanent. nenarpemaeanaciae DN EE Seesaw feteore 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1 


ae aaa 


BASOV , N.G., laureat Nobelevskoy premii po fizike 
— Priroda 54 no.5:42-50 My '65. 
Semiconductor quantum generators. rraro . Been ins) 


1. Chlen-korrespondent AN SSSR. 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1" 


-ARPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1 


ob) -2/E9G (2) /SEC (ie) =2/EWA(h ) /B1A (ie) /ENP (Xe) /EWT (1 )/BEC (t)/ “ 
pr-b/Pi-4/Pi-b/Pn-b/Pn-4/Po-4/Peb IvP(c) NG 
APSOiOS5T7TL up /0029/65/161/003/0556/0559 


AUTHOR: Basov, N. G; (Corresponding member AN SSSR); Belenov, Ee Hess 
Lerokhov, VorS. 


ae Z & 3! 
vE: ; 
- i 
” qe 


SOURCE: AN SSSR. Deklady, v. 161, no. 3, 1965, 556-559 ro 


Diffraction synchronization of lasers . ¢ 


TOPIS TAGS: laser, semiconductor laser, laser cavity, stimulated 
emission, laser array 


ABSTRACT: A theoretical analysis is presented of the operation of a 
laser consisting of a cavity in which the active substance (a semiconduc- 
tor film)jis deposited directly on tne reflectors. To suppress undé- 
> sired oscillations in the plane of the active substance, the layer 1a. 
split into separate isolated elements by absorbing partitions. The 
analysis is limited to the most desirable mode of operation, 1. Go, 
only the case of synchronized oscillations in the TEM), and TEM, 9 
‘modes is considered. The coefficients of diffraction coupling of 
‘open-cavity resonators are calculated, and the stability criteria for 
_such an operating regime are established. The losses in the TEM |, 
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ee TEM, . modes were calculated by a numerical method developed by 
‘a. G. Fox and T. Lee. It is shown that when the diffraction coupling 
- coefficient has negative values, coupled resonator cavity losses are 
i gmaller than the losses of an isolated cavity resonator. it is 
‘established thar a stable mode of operation is that of the energeti- 
| cally mose effective regime, Orig. art. has: 10 formulas and 1 
figure. (cs} 
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TITLE: Maximum cross section of a laser bean , “ ve 
SY ad i 
SOURCE: Ail SSSR. Doklady, v. 161, no. 4, 1965, 799-801 BB 


TOPIC TAGS: laser, ruby laser, Q modulated laser, laser beam, beam size, CW a 
pulsed laser | 

| 
ABSTRACT: Limitations imposed on the cross section of a laser beam are discussed. | 
In CW laser resonators with large transverse dimensions, the size of the emitted 
beam can be restricted, in principle, by delayed interaction of the remote areas 

of the laser, or by detuning of the natural frequencies. of the individual parts of 
the resonator. The delay effect, hovever, imposes ng restrictions on the size of 

, the generation area. Thus, when 1 = 1 yp and 6L 4 i h, Naz » 800, or when 

L = 100 cm the maximus width of the generation aren was % 5 cm. In pulsed (Q-modu- 
lated) lasers, the cross section is restricted when laser action.occurs during a 
time of the same order as that required to set up modes in the resonator. The 
generation area in pulsed lasers can develop as the result cof 1) the appearance aud 
, Growth of sepsrate, mutually-incoherent “streams” and 2) the confluence of adjacent 
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streams with the establishment of the coherence. Thus, in a Q-modulated pulsed 

laser with L = 50 em and A = 7-1075 cm, the generation area expanded in » 1078 Bec | 
td ~ 6 mm. In the case of a Q-modulated Pulsed ruby laser with identical parame- 
ters, the area was 4 mm. Orig. art. has: 8 formulas .15 [YK] | 
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TOPIC TAGS: er ee ore laser, stimulated emission, gallium selenide, 
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electron beam laser, coherent light 


ABSTRACT: 


lan electron beam is reported. 
jot 5 x 10!5 cm? 
‘plane-parallel faces. 


Al 


Achievement of laser action in a III-VI semiconductor (GaSe) pumped by 


Samples of p-type GaAs with a carrier concentration 
and resistivity of 200 ohm/cm at 300K were cleaved to form two 
Monocrystalline samples 1 om thick or less, cooled by liquid 


nitrogen, were bombarded with a e-usec 200-kev electron beam directed to the cleaved 


Emission observed in the direction perpen- 


surface at an angle of 70 degrees. 

dleular to the surface was recorded by a spectrograph. The emission spectrum ex~ 
tending between $870 % and 6150 & showed four peaks. The maximum was observed at 
59¢5 hia indicating that laser action Is generated by interband recombinution (the 


| forbidden gap of GaAs at 77K is 2.09 ev). Fig. 1 of the Enclosure shows thas tne | 
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'line at 5925 2 narrows with increasing current density of the beam. The displace- 
lment of the line toward the jong vavelength region at high current densities was 
-attributed to heating. When the cleaved surfaces were silvered, the line width of 
the peak decreased to one-half its value and additional peaks appeared at 5940 K 
and 5983 2. Orig. art. has: 1 figure. {cs} 
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| ABSTRACT: This article, submitted for publ teation en b January 1965, describes the 
first Soviet optically pumped semiconductor } - Stimulated emission was attained 
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- ABSTRACT; The authors examine the possibility of reducing the line width of a la- fos 
i ser by using an atomic beam in a direction parallel to tie front of tm wave in the res6- 
inator. Since population inversion cannot be produced in this case by allowed opti- tae 
* [cal transitions, they propose the use of the 180° pulse method, wherein the atomic | 

| beam passes. through a light ray whose frequency equals the excitation frequency j 

| necessary fdr the atom to go over into a long-lived excited state. To avoid the. 

| difficulty raised by the pcssible jeviation of the lasing frequency frasa the central 

; transition frequency, the atomic beam is mae to interact with the light beam gener4 

; ated by the laser itself. A diagram of such a laser is shown in Mg. 1 of the En- | 

‘closure. Its essential part is a quantum amplifier operating at the transition fre! 

| quency. It is possible to use a semiconductor quantus amplifier in the case of Ca | 
t . _¢ 1 
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Fig. 1. Schematic diagram of atomic bean laser. 
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‘TOPIC TAGS: glass laser, heodymium laser’ modulation, Q switching, electrooptic 
switching, air breakdown 


;ABSTRACT: An electrooptic svitch was used for the Q-modulation of a neodynium-doped 
‘glass laser which consisted of two KGSS-7 neodymium glass rods (120 mo long, 10 m 
in diameter) with parallel ends and a mirror with a 98% reflection coefficient at 
1.06 yp. The electrooptic switch consisted of two crossed polarizing prisms and a 
Kerr cell controlled by a pulse with a 5 nanosec rise front and a 600 nanosec dura- 
tion. The laser was pumped by 8-kj 600~ysec pulses from two spiral lamps. Emis- 
‘gion was in the form of a 2~}, 20 nanosec polarized Pulse with a beam divergence not 
exceeding 15'. The pulse was beamed at an optical amplifier consisting of one rod 
120 mm long and 12 mm in diameter. The emission energy at the amplifier output was 
403, which when focused by means of lenses with f = 250 and 400 mm, induced several 
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"sparks" in the surrounding air, Passage of the laser beam through the amplifier 
72d caused local defects in the material. (YK } 
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. TOPIC TAGS: laser,. Junction laser, injection laser, semiconductor laser, GaAs, 
pn junction, Anjection current, coherent radiation, recombination radiation 


~The diode, 

; was excited by current’ pulses of: 1-ysec 
-jeurrent was required when injection. current densities 
vere equals The. wavelength of ‘coherent: emission at the 
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- -f cell, photomultiplier 


"].& Serr cell were meas 

ode was obtained by 
centration . 
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laser beam and the p ath © 
8 a 75-ohm load)-was 40 nanosec: at room empere 
‘The results indicate that the resolving time or the: 
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TITLE: Propagation of a light pulse in a medium with population inversion us 
spat ron of a jigh 2) 


SOURCE: Optika i spektroskopiya, ¥. 18, no. 6, 1965, 1682-1046 


Sa tare ea ao > - : 
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nversion, ruby laser. 95 


icra: Propzgation of a light pulse is investigated in a medium with popu~ 
,lation inversion. Nonlinear distortions of the medium by a strong radia- 
‘tion pulse are taken- into account. A aAonlinear integral equation is derived 
which defines the limiting shape of a light pulse which passes a relatively great 


distance through the mediun. Losses and degree of inversion of the induced radia- 
tion are taken ints account fn this equation, An expression is derived for the 


Limiting energy of ‘he pulse, and the nonlinear 
asyaptotic shepe of the Pulse is solved 
Pig. 1 of the Enclosure) fer .vartous 


integral equation for the 
num:rically and plotted (ere 
ratics of. loss .factor to amplifi-~ 
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Fig. 1. Asymptotic shape of a 
light pulse in a medium with 
population inversion for vari- 
ous ratios of loss factor to 
amplification factor per unit 
Of length a= y/aogng 


1 - 0.2; 2 - 0.3; 3 - 0.4. 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1 


BASOV, N,G.3 BRLENOV, F.M.; LATOKHOV, V.S, 


Diffraction synchronization of lasers. Zhur. tekh. fiz. 35 no,621098~ 
1105 Je '65, (MIRA 18:7) 
1, Fizicheskiy institut imeni P,N.Lebedava AN SSSR, Moskva. 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1" 


"APPROVED FOR RELEASE: 06/06/2000 SER RDERO ecariteee hoo e eee 


ean hen ae tk 


EEG FSR OE EET Or OE TS 


Sree nots Yew (1)/eHP( 0) /ET(m) /eec(}-2/eHP(4) feet +) /t /Eec! 6) -2/ 
‘Ats) Pas Pt, fPg—4/r9o-4/Pt_a/p D/PI-4/Dy_4 0 seen fren y 
aoAeH CP ep A ae BUSES MaBrooe els aoe 


' 7 Vy, 72, 
a me nh, PERE OMY Ya. Fe 
TITLE: Q-wodulmMed neodymiun gZiaas ,laser G7) 


AUTH: 


“SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 48, no, 6, 1965, 
1562-1564 y 


sicn, giant pulse 


ABSTRACT: A description is given of a Q-switched ne i 


* 


! 
i 
, v | ¥ 
TOPIC TAGS: laser, glass laser, neodymium laser, Q spoiled laser, stimulated emigs- | 
{ 
f 


output of which is amplified b 

Output of 8 J. A prises rotatin 

laser system. The 12-cm-long : 

Nd203. The flash lamp input w 

The external mirror consisted z glass plate. The laser 

oulput consisted of two equal intensity and of 45 nenosec 

@ration. S was between 260 and 450 usec snd the toral 
The output of the first laser was fed into three necdyaiws glass 

rods with an overall length of 32 c=. The same flash lamps were used for excitation 
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of the three rods. Normal generation in the 3-rod system was prevented by arranging! « 
ithe crystal faces at 30’ angles to each other. The total output, consisting of two. 
pulses, was 6 7. The duration of the pulsea- was=between-25—and-43 nano ‘ae 
beam divergenc”: did not-exceed 6" A sethod:for-decreasiny che dura 

" Yeducing the number of. pulses to one ;~-Origs arts has? 
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AUTHOR: Amabarteumyan, R. V.; Boyko, Vs As; auyev, Ve 82; Basov, Ne G.; Krokhin, ( _ 


Q. He; Kryukov, P. G.: Senatskiy, Yu. ¥.; Stoylov, Yu. Yu, 


_ TITLE: Heating of matter by focused laser rediation 


hel 
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| 4 a 
TOPIC TAGS: high temperature clade laser applicatior’, laser radiation, lithiun, * 


/ air 


ABSTRACT: In discussing the nain factors that limit the 
' temperatures by laser radiation, 

tions are imposed by the sharp f most experimental condi- 
tions, and that in gases the limitation is imposed by th 
down. Ir vier of there limitations, they conclude, 

‘the breakdown doundary in a gas qualitatively, 

the surface of a condensed medium located in 

, Obtaining @ high tavperaturs plese. in t 
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;operation is one in which one-dimensional motion of plasma occurs, since three- 
‘dimensional motion leads to rapid reduction in density and a decrease in the re- 
‘lative fraction of the laser radiation absorved in the plasma. Under these condi- 
tions the maximm achievable temperature is determined by the energy lose due to 
radiation and thermal conductivity. The authors then report the results of 4 
spectral analysis of the emission from a plasma produced by focusing the radiation _ . 
[irom es _necdymium gisse Q-switched Jaser on the suxface of a solid sample of lithium! ~*~ 
iin vacuum, The laser radiation consisted of two pulses, each with energy approx- 
imately 3J and each approximately 4O nsec in length. ‘The estimated obtained ten- 
perature in this case is of the order of 20 eV (2 3 x 109 deg). In the case of i. 
<. [breakdown produged in air of normal density by a ruby laser pulse of approximately ( 
‘39 the corresponding temperature cannot exceed 10.5 eV. Orig. art. has: 3 figures 

and 3 formulas. [02] 
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TITLE: " Dynamics of a. two-mode laser en) 
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o TOPIC TAGS: AAEEEs stimulated emission, mode, laser theory, leser cavity 


ABSTRACT: A theoretical analysis is ands of thé ‘opavation. of a two-mode. ieaeee uy 

“;: Simple substitution is used to ottain an equation. containing the polarization: and. 
ae \. the electric field from a set of equations for a one-mode laser. The equation ob- i Breda 
1 tained can be expanded in terms of the eigenfunction of the field. Two special ~~ eas | 
-[cases are considered: 1) eigenfrequencies much greater than the width of each of. eS : 
_{the resonance lines and oscillations. occurring at. both frequencies (nearly bihar- © 
‘| monic. oscillations) and 2) resonance. curves overlapping. considerably (nearly har- a 
‘monic oscillations). In the case of nearly biharmonic oscillations, application of: 
lean der Pol equations to.the system of equations obtained py the authors results in) 
. ta set of rate equations which,. under certain simplifying assumptions, are identical! 
_- | to those obtained by W. E Lamb dip daescer Review, v. 134, no. GAs sok P. Deals ; 
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“1 In the case of nearly harmonic oscillations, application of van der Pol equations’ : 
1 Jeads to a set of equations for slow oscillations. An enalysis of the resulting ~ 
equations shows that the intensity of emission consists of regular.undamped oscil- 

- | lations and explains some of the experimentally observed operating regimes. How~ 

ever, the actual regime is much more: complex and’requires analysis of the inter- -: 

action of a larger number of modes. Orig. art. has: .5 formulas and 1 ene ; re 
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ABSTRACT: .The article is a brief advance: report of a comprehensive work to be pub-y |) 
‘lished separately. Jt. was shown that the leading edge of such a ‘pulse: does not. change | 
| materially while propagating within a medium with inverse population. -In the case: 
‘|. of @ ruby medium with usual parameters, the velocity of the pulse maximum on reaching 
its stationary vaiue was shown to be 17 x 10!9 om/sec, which greatly exceeds the: 
- velocity of light. This fact; however, does not contradict the causality principle,. 


since such a propagation takes place as the result of the deformation of the initi 
-.weak leading edge, and can continue only to the point. of zero intensity which always 


propagates with the velocity of light in the medium, An amplifier composed of two ~ L. 
ruby Ys 24 cm long .was used for experimental study of the problem. ‘The end faces: | 
d : im a 4 - és 7 . . 
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of the'rods were cut at the Brewster angle. The total gain for a weak signal vas 
_ about 50.. Both input and output pulses were recorded by the same coaxial photocell 
arrangements, but the output pulse was made to. travel an additional distance so that 
.it reached the photocell 56 x 10°9 sec after the input pulse. The parameters of the 
input pulse were as follows: energy 1.3 J, pulse viath 16 x 1073 Sec. A comparison | oe 
-of oscillograms of weak and strong pulses Yevealed that no appreciable shortening of |.°— 
‘the pulse occurred, and that only the time interval between the input and output... 
_ pulse. shortened as the pulse strength increased. The shift in the time interval in. 
‘this case was 9 x 1079 sec, which agrees with the theoretical considerations pre-- 
~sented above. It follows that amplification of the exponentially growing leading 
edge of the pulse results not in a shorter pulse, but in-an additional shift. of the =|. 
pulse peak. To shorten the pulse, it is necess Joe 
leading edge by, say, cutting it off by. & shutter, by nonlinear absorption, ete. It | - 
is noted further that the shift of the pulse peak with velocity. exceeding the ‘veloc-. ..- 
‘ity of light is accompanied by the shift of the boundary of inverse population and |--: 
can lead to the emergence ofa number of new effects such as that of Cherenkov radia-|. 
tion. Orig. art. has: 2 figure’ and 2 formulas. 
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